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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
display device of a digital gradation system reduced in 
a driving circuit area. 

SOLUTION: In a driving circuit of a semiconductor 
display device of a digital gradation system, one D/A 
conversion circuit 208 is arranged for plural source 
signal lines, each of which is driven by time sharing. 
Thus, the number of D/A conversion circuits 208 can be 
reduced, and miniaturization of the semiconductor 
display device is possible. 
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JCB**n^«pittLTtt, +t , J7»»«3 0cm2 
/VsBl±T?*S. KT<Z)3IJfiOT 2 T«, CO<t-5«t» 

[0 0 7 2] *^#|(7)iEIb0gS(C<££<^ SESj[Hlg§<7> 
*7?t>***ffi«*«5^SD/AZ«lHl»0»S:S£3t£0 

[0 0 7 3] &*5, **Jfi0mi. D/A^&[H]g§c73®C 
*S£*<0 4»O 1 tLt^, *S891tt:, D/A^&IeJSS 

*(I*«8*j;:o€r 1 O<0D/AS»lsI»S»l0 STfc 
*g£\ **JfiMO*««ca7SSKTttD/Affi«lsIgSa) 
Stt2 4 0Ii«tO. JBftim»<0S6ttSB«a/hd<* 
icn5o c^J:^i:, <sj*<?5v — xa^afco* 1 o 

[0 0 7 4] ioT, *«q«(75i|£«fles*3SiB?5 < . m* 



7jk&m&* nHcOD/A^»(E!8S (n*ii«sS) 
-5D/Ag»(E!8SfiB»AT^i-5<fr'5<!:, &D/A^& 

ftU »*E"rSm/n*<oy-X«^7^-aiffi-9$]« 
m 6 foC(!:i:/^, TiSjrjUKmm ^<r>My 

haJCJ5Si;feD/AggSlE]BS:ffl0iT-^n«J:^. 

[0 0 7 5] (HJS01 2 ) 

[0 0 7 6] *HJSOTT«. 1 Tf^(/^|g©ltH]B 

[0077] **is«-cf4ie»affi**-r**tE±*c« 
mtvx, a*isiK"e*5CMosisiK : £*-r. 

^JfiWTtt, Pft^HTFTiNft^H 
TFT(!:^nfni0^y< USSi^T^SlS' 

[oo7 8] H6S:#Ba-rs. sf, *e^s® £W-r* 

S<£<hLTS3?g«6 0 1 *«MTr H^gffi^o 

[0 0 7 9] 6 0 2 (i^AXiXRTft 0 , Sttttttflt 

(JRK{fc*<OK«0S:**LfcJKJ») ^1 0-7 5 n 
m (»$L<ttl5-45nm) <tU%klzmBT Z> a 

[0 0 8 0] ttfc. #»KS*K«)J5fflRCBLT«ta> 

jMfi«<B**, #«K**BI6 0 2 4»-Ctt»ftft*H* 

-T5^FiW*"e*SC (SWR) &tfN (SiR) <75iB«tt^^ 
fnfe 5Xl0i3atoms/cm3 5fc» (ft^Wdte 
5 x 1 0 i?.a t o m s / c m3 EAT, L < « 2 x 1 
0i7atoms/cm3 £TF) • O (»*) ttl. 5 x 
10i9atoms/cm3 (ftlMCJi 1 Xi0>3 
a t oms/cm3 KT. SF*U<tt5 xio^ato 

ms/cm3 bit) tttsafcsars. <df<c^a& 

^Tn^iSJS^, 5 IMS (8»2*<*>#«r) 



(7) 



WBa^F 1 1 - 1 6 7 3 7 3 



CO 0 8 1] ±E*j££»*fca&. *3H6OTTfflO>S« 

-->^tt. 2 0 0-4 0 0"CS«*CllOjRLfc^l*!iC 1 
0 0-3 0 0 sc cmcOC I F3 (7y<t«[ai) 

mL. J: o TS « L 1 7 y o tfl«S<o 

3 0 0r<hL, CIF3 C7yYfclft3») #X<*>SEa$:3 
OOsccmi Lfc<g*a, #J2 /z mJS<0tf*«f (jEKS 

[0 0 8 3] Sfc, #flKS*«6 0 2 *a>**«Kt> 
#»fr*S«C/t7^-^T*0. <»l;t 

#fiia*K6 0 2<©fiElKtt«JEJRCVDffiT*'5Ci 

7CVDS*ffl^S^<5:t)5rjlT*5. 

[0 0 8 4] #JIXa3iSt6 0 2(0«fllbXS* 

ff ISIift<0¥S<fcLTtt»Hl¥7 - 1 3 0 6 5 2f 

<D*fflm CE«Lfc«*rt* (#i¥8 - 7 8 3 2 9 
[0 0 8 5] 8 3 2 9 ^4i«IB«<oa» 

0 3*«J5£T<5. ^*£I&»R6 0 3 «ttflC7c3B**Sn 

So 

[0 0 8 6] -t LT, #MiXK0)ISAft««!iftt5 
tt«E7C*4:LT=:y^ (N i ) ^tl^^Xt! 
>3-hSi:«fcoa«L, NitW16 0 4$MT 

h (Co) , ^ (Fe) , /^y^A (Pd) , ^^"7 
-■>A (Ge) . S£ (Pt) , (Cu) , & (A 
u) (B6 (A) ) * 

[0 0 8 7] ±E««S*<Z>jBflnXSte. U~>*X 

SOT*. 8OTft:LfcEIHS««rsiB(cWaa:a«i:^: 

So 

[0 0 8 8] tta7C*a)SlraXS^3S$TLt«=>, 

*3<,>T 5 0 0- 7 0 0 
*C (ftXWKttS 5 0-6 5 0*0 «T'4-2 4^f 
f B l<7)Ul)MI$U0^TMSSM6 0 2 <a*Sfl-ft:£ff 
*HiSOT-C«23R»Ha-C5 7 Ott I 4H#r^<OJUD 



[0 0 8 9] CKTCE*. ^ B aISM6 0 2^M- 
•y<5r^£SJmL&ffl«6 0 5*><£G<6 0 6tlSL^ 
T&^ffjfeWfCjtfTL. SS6 0 l^SffiSlC^LTf^^ 
¥fTfc/fcftL;fclSflS«6 0 7 &£L<6 0 8a*««sn 
C<OttSS«6 0 7i5J:tf6 0 8 *«fiEfia«i:fl? 

S (0 6 (B) ) o 
[0 0 9 0] ±i£ 0)43=118 ¥7 - 1 3 0 6 5 2^ 

[0 0 9.1] !Biift<Ofc46^J»5aS^3»TLfc^. T 
X^ii6 0 3 *l»*LT/^^-->y*ff^^- fltfiE 
M«6 0 7i3<fc^6 0 8T&5ft«*»#S (rstt 
JB) 6 0 9, 6 1 0, &<kl£6 1 1 £^f£-f S (0 6 

(C) ) . 

[0 0 9 2] ::t6 0 9BCMOSlsI8SIfi£tSN 
®TFT<0ffittJI, 6 1 0ttCMOS[sIB**J5!c-r^P 
ITFT^SSl, 6 1 lttffl*^hU£XI3K£«fi£ 
nNITFT (Hl^TFT) Offi)4BT**5. 

[0 0 9 3] 7£f!£Ji6 0 9, 6 1 0, *5cfc#6 1 1 

§6 1 2^^-rso 

[0 0 9 4] tit, *IC0 6 (D) fCSTflHcttiSETE 
[0 0 9 5] &*5, Aay>7E*(CJ:Sy-y^'J >^5a 

[0096] ^<7)/t**iijfi0ij-cttc<ojiiaaiffla*7 o 
r (ftawi:tt9 s or) tu, fflgiwyHio. 1-6 

hr, ftXMtCttO. 5-lhrch-TSo 
[0 0 9 7] &*5. **Jfi«Ttt**«H* + «Cj*LT 
^{fcTfclft (HC1) SO. 5-10*®% (*3IJfi«T 

sort, 3 o»oiraS5fflasfT"5Ws*"r. hcis 

gES±E«K«±>r*<2:. Stt» 6 0 9. 6 1 0 . is 

[0 0 9 8] ADy>S«£$ifft-&*LTHC 
ftSWfCteH F. NFz . H B r . C 1 2 . C I F3 . 



ISmW- 11 - 1 6 7 3 7 3 



BCh . F* , Br? *<D/\ay>£$0{fr&«ja*<=> 

[0 0 9 9] Cl<OXS«Ci3^TttgttJB6 0 9. 6 1 
0, *5<£tf6 1 1 *<D- y^r;Ud<*3ia)fPffi(Cctoy-y 

£ OBttif 6 0 9 , 6 l 0, i5«kz/6 1 l — -y^r;u 
<75«fttt5 x 1 0'7a t oms/cm3 tATfC £T-{gzJ^ 

[0 10 0] SXlO'^a toms/cm3 <fc^ 

5fiiiSIMS (Ii-*-ft>M) ^tiJTPIT^ 
*. *«^#63ft«KffLfcTFT*»#rLfctt*, U 
10isatoms/cm3 L < 5 x i 0 

a t oms/cm3 J^T) T*ttTFT»ttlC»T*-y 

[0 10 1] Sfc. ±EJn«MBa»CJ:»JSttJB6 0 9, 
6 10, *5<fctf 6 1 1 <ty< h»ftfit6 1 2(7)»ffi"C« 

[0 10 2] £Ac, «MBE7E*cDyy^U>y^ , n-fc^ 

[0 10 3] ±EAay>gffl»Ci3tt£lJDfR 

flEOftlJftfflaSffttiClfc-C. y< httWK6 1 2<0« 

[0 10 4] SIMSMf:J:»3ffittI6 0 9. 

6 10. 6 1 1 *tC«y-y^U >yffl3SfCffifflL 

/:Aoy>x^, Ixi0isatoms/cm3 — 1 
Xl020atoms/cm3 <?)SSTSi?T -5 C <h hffi 
EStlX^*. £Ac. -e<01R, SttJI 6 0 9, 6 1 0, 
£><£tf6 1 1 <ttti»ffla«CJ:oT«l«Sn-5«i»tKi: 

[0 10 5] i^Ac. (&<7)ftm\zn^T±jS I MS##t£ 

*) . O (&%) . S (Rjt) tt^fnfc5xi0i«a 
t o m s / c m3 (&^tfjfcte 1 x 1 0 is a t o m 
s/cm3 (XT) T**C>jW*KSn&. 
[0 10 6] *fCl, 0^LA^7;U= 



tI(7)lS6 13, 6 14, &£tf6 1 5£^fi£T<5o 
^»t'«2w t %<7)X;0 >->*^A£^LAc7;i^ 
-^AKffl^^ (H7 (A) ) . 
[0 10 7] CCDTJl^-OAZ^tilftt'T^'gr 

[0108] ^K, #fS¥ 7 - 1 3 5 3 1 8 *fi«Ei 
<Oft»K:«fcD*3U£OI»«R{fcK6 16, 6 1 7 , 43 J: 
6<6 1 8, &7U±ORiaSfc]R6 1 9, 6 2 0. is<fctf 

6 2 1, y< MS6 2 2, 6 2 3, &<£G*6 2 4 
/S"t£ (07 (B) ) . 

[0109] c o uxm i (b) (otts^Sbnts. 

#CtC y-f hli6 2 2, 6 2 3. 6 2 4, *JLi£ 

<7)lSSfcK6 16, 6 17, &J;tf6 1 8£^*^<h 
h*£.#JH6 1 2£X-y^>^"r*. fit, * 
3FLtt<0»«»ffcfflt6 16, 6 17, £>cktf6 1 8 
LT07 (C) (0«ffiS»So &*3. H7 (C) Kii^ 
T6 2 5, 6 2 6, £<£tf6 2 7 T*$n*<OttSDXS& 
<Z>y< Mfi»«T*«. 
[0 1 10] -»*tt£f*#T5*tt«7C*<0* 

» *fcttAs (BtX) , Pffl&SttB £Ac 

SGa (#u^a) *janft«&^. 
[oiii] **jfiflfijT-tt, ^F*E«ia§ap*2i5i<©xafc 

P CJ» £SH><5) ^SfiDSmJE8 0 k e vmmX'?r 

ixi 0i8a toms/cm3 —1x10 19 a t o 
ms/cm3 i^^^^CHftSo . 

[0112] ^bic 2iaiao^iffi«iasftisfiflnia«EE 

10ke vaSTfr^^ n* S«**J5lcTS. C« 

sac, c<Dn*mmt, hatreds oo 

QfiTF <*f*L<tt3 0 0 QEtT) o IzmBT 

[0 113] KlOIlSfiT. CMOSSttSWUsET 
5NITFTWV-^a*6 2 8, KK>»86 2 
9, (SiBS^FiWftffl* 6 3 0 . ft«MS«6 3 1 

<nV-*iH«6 3 2. KK>««6 3 3. (giggTiK 
M«6 3 4, ^r*^«J5EfB«6 3 5d<»£T5 (H 

7 (D) ) • 

[0 114] Aj:^, 0 7 (D) fC^-Tttffi-CttCMOS 
IsIK * S P SI T F T Officii N SI T F T cOffitt 

[0 115] '&'<Z, m8 (A) tC7KTJ:^iC, NSTF 
TgB^TI/yXh7X^ 6 3 6Sa*l PS*ff¥T 

[0 116] COXSfeBfla2<7D^*6«»ftDXe<h|5l«fC 
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[0 117] C5LTCMOS(Hl8*«lJ5x"r5PfflTF 
TOV-^a«6 3 7, KK>fi«6 3 8, fiS^^F 
««lffl«6 3 9. ^r*;Hg*S«6 4 0^JBfi£$ns 

(0 8 (a) ) . 

[0 118] «±<D«^LTffitt«7i^J5ELfce>, 7z 
[0 119] *IC. if B 1MK6 4 1 <fcLTlfcffc3*« 

<h^ffci£iiiM£OfgJIjK£^/&U =i>**h*-;u£ 

^/&Lfc&, V-X«S6 4 2, 6 4 3, &<ktf6 4 
4, KK>fS6 4 5, 6 4 6 ^«LTi8 (B) 
«C»-r*JB*»*. ■R]«1UR6 4 14:L/T#« 

[0120] 08 (b) KSi-tfi^wsft&s. wfii 

ttiim*5a«i&5iM»B«6 4 7 S0. 5-3 u 
m<D»Si:»tff«, »«MB«<!:Lttt, #»J<^ 
h\ 7*U;U, #'J<5K7SKWffl^bns. 

[0 12 1] Hmtt«fcK6 4 7_b(-ifi7ttt^#-r 

5K-C&S77 7 * VX* 6 4 8^100 nmOO/S^fC 

[0 12 2] 777*7X^ 6 4 8 £JgfiELfc6, SFel 
«J»6 4 9 £LT»ffc3*«. SfCSXK. ««£» 
KK<7)^>Ttl^Sfctt-tni&^*BHJtt*0. 1 — 0. 3 

&650£l20n m(7)f$f;MT^o ^HJg^KDtfl 
del;: 77 7*7X^ 6 4 8iSifg<i:^M 

T5S«TWl^^$nt^5 (08 (C) ) . 

I^1S6 5 0 ^MTSiiltLT I TO^S^ 

[oi2 3] gffi£#£3 5 oroTK^^amr- 

<«McSttJl*) <07>7'J >,7#> K (^F»jB-&*) 
SJfl«TS. H±^IiSgTB-« K±i:C MO S B 
»*3J;cfiB3R7 h 'J ^XIsJBSrfPH-roCi^-CSS, 

[0 12 4] 0 9 tC^t* ±!e<7)X^tZ<=t 

(0 1 2 5] 0 8 (C) <0#cffi<75 7*-r-f 77 MJ*X 



6 5 1 fC^ #'J< £ K£J8 *fr*]g«£^ 

5 3, &fam6 5 4<h-C^eS^n^ 0 
[0 12 6] &*5, *j|JfiW-ett, EfSfflltCtt. ffiAft 

M»«^^-^7Ur^h^^i#^T¥ 
[0 12 7] **|S)S«fctti^S(c«t;T*7-7 

^;u*&:£^^£n£^ c:;i"et4*B&-r£o 

[0 12 8] ±IB<7)XfI£;&fc7*^ 77 MJ 

(0^i±"T) ^^^LTIi^b 

0 9 fc^-r<£ 7 &»ias<a*fi/ ww^est 

[0 12 9] *^SS^J-ete. T N 

(7^h^7f7*) ^~ KlC^oT^^K^fT^i:^) 

fcLfc. *:<F>rz£>. 1*K0(B3K« (0^-tff) £<*nx 
< 1 ^n€ftOffl3e«St3JSlt 

[0 13 0] J:oT, *tfe8S0I-Ctt, SES/^JH-ttJE 

[0 13 1] fP»snfc«ft/t*;KO*Hl*Hl 

0 (A) - (C) tcBBW-fkUT^-r. HlOCiS^T, 
10 0 1 1 0 0 2teU^7 h 'J* ZEIS, 

1 0 0 3ttV-*fi*«fflJK»EI», 1 0 0 4f4y-fh 
flr#«ffl!lK»(sI8S. 1 0 0 5f4fBOnyy*SB-C» 
-5. 1 0 0 6f4*fP*]g«. 1 0 0 714FPC (Flexible 
Print Circuit ) x&^-T'&Zo £7c* 010 (B) tt. 
**JfiW<0«a/t^;i/*BI 1 0 (A) f-*5^T^£PA<7} 
^bI/:^0, 010 (C) f4*EPB<^^fSl^ 

[0 13 2] a v-y *IhI» 1 0 0 Ste/TlgtfHCteTFT 

T««*ns»JiiHi»^r cc-cJ4fie*^6 

®*7 MJ * ZEISS. K»EIK£i*tfftT^*EIS8£:K 
M-TSfc*. *-nEl*<0«*«iJiEI8 (LCDn>ha 
-7. *^'J, ^f§To 

[0 13 3] 010 (B) i5ct6^ (C) fctt. * 

Hl^JcDtl/UJHi, F PC£®9tttf£*§®<7}<*T 
77 HJ *XS«J^ffiKtt!T</>*. ^0(7)3^ 

[0 13 4] 0 1 9 JC, *1li60ija)7*-r*f 77 HJ * 

zs!i8fi«*3SB<o¥K£7nT. mi9iz<£z>£. 

[0 13 5] CCT. ^5I^^I<75f^^^SCi:oTf^S! 



(10) 
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H^U n > (t^«0-5Cont inuous Grain Si I icon : C G 
S) ^f^tlo^y'J 3 >I^l#6Ci^Tto 9 
[0 13 6] **Jfi«0)ffB^ffiJcJ:oT»6nfca|£» 

co 1 3 7] c*«*»««)«a*ig«cHr-5aA) 
(oi3 8] *3iisOT<7)Wfc^n«aa(o»tt (s-fcw: 

em (ftj*ff*Baa3Ett?n&ttffi) u«: 

(0 19) . &*fU *WMm*\Z&^Tm£k%L&£ 

(0 14 0] <tC15T^acOHR-TEM 
ia§ym^S»3i&) itt, tmictfLTSitKiVPJBS 

[0 14 1] *%3M^W;TEM?I (019) Tr 

1 0} Effi]T*SCi^«|^SaiaISffCctO*B*nT0i 

[0 14 2] iC5t, »a<oaftTEM?Ki:J:5# 
^IWBiKTtt (110} E^IC { 1 1 1} 

iSrffitC {111} ffid<aftS«a*f«[«}gLT^5. 

[0143] z<nm* *&mA&±]£i,tc*mmwv>rE 

^JSTSft^W^AATt^fc. tit, 5<^<7>»?-jWj&< 
91 b awe ¥ff (C« o T ^ o <75d<B»? e n^GDT 5 ^ -5 . 
[0 144] «JMa#<0ffffi£B8»&<. ma 



&R£m®zmzLTmtez-^<D&ik&<D&^m&m 

[0 14 5] C^^MA«ig (IE»fCttlSffi3efiL<0«t 
it) te> ^Ae#fC^^Tm^^-^<7DMa B B S^a6T 

[0 14 6] &*5, 0 2 OfC, *ffi!Aeti'J77l/> 

>«) {C^^iTt)»^«[HlSfi5J:^HR-TEM«*fc 
<fc3##r*fTo;t. -e<0«^. S&SX ~><DmM i 1&\z£> 

[0 14 7] *589!#!=>te, *«*B^<o*W*Sll^« 
art*MzmmTZ*m&Ufc<nmz&¥m&tt&& 

[0 14 8] *Ba9BT*iJffl'rs**fMPKJ4»fttft» 

£fc£?£L<te3%J^T) -Cfcofc. IP -6, ±*C0^ 
97%J^±) ^SE^^tCcfcoTfllfiESnT^^^-C* 
[0 14 9] «lr^<04s:|6JfiWOlSfcS£oTfP» 
(a) (CtfTo 02 1 (b) teitt^^fzgfg 

[0150] 021 (a), (b) IZffiTttl&mffirt 
[0151] 021 (a) <B* < 1 1 0 > A*Kc:» 

( i i o \ &faLxis^ac<ttfmmT-i2z><, -u. 02 



$$B8¥.1 1- 1 6 7 3 7 3 



i (b> fw^-r«6*<^S5ffl3j?u ->u =j>a<o««-. (Hjsf 

{110} Ki^c^o^fWttSWTsm 

Co i 53] &L±<Dm\z. mmz^Lfc^mmcD^m 

OttS&aWiB (jE«Ktt»affi#<0*ifi) ^fTo 

iJ£*»»«(CO(r^T»WLfc«**4*«T9-55633 
fs]9-l65216^\ H9-212428^T*>I&91LT^5. 
[0 15 4] Sfc. ±SE<0««t*««M-C*]ffl-r5** 

U7) cfcLTttWffittT&t'fc:^. IP'S- *K*WCf<Jffl 

co 1 5 s] ft&<D¥mi*BBt-c\tm&i&n&*r* i )T 

fcTFT<75tta«Ftttt**C«tlfcffl[**-r. Z(DWIZ 

[0 15 6] CT FT<0«aC»tt(wMrS»L&] 

CO 1 5 7] *H«M-CftJ«r***{MHRtt*KW«c 

«>, -€-n*SttJBi:"rSTFTtt*3Ba>'Un>*ffit,» 
ftMOS FETi:E(8t5««»ttS*T. *%e^#u> 

CO 1 5 8] (1) TFT0^7f>J r tttl 

->a JUKSMBW^ NftWST FTfccfctfP^r*^ 
ST FTt fetC60~100oiV/decade (ftSW{Ctt60-~85mV 
/decade ) £/h£(^ 9 

(2) TFT^ftfpaaojffiaiiats^jaa^KiflE 

(tfFE) N^V^;USTFTT200 -650cm2/Vs 
(ftaMf3tt250 -300cm2/Vs ) , Pft^HTFT 
T-100 ~300cni2/Vs (ttX«*Cttl50 -~200cm2/Vs ) <fc 

(3) TFTOffift«EEOSa<i:/ < coL€0^ffl«13E (V 

Jl/^T F TT'-I. 5- — 0. 5 V£'h£t>. 
CO 1 5 9] W±(75«C ffi«!>tatlA^<7f>y» 



CO 1 6 0] fci3, CGS*«/£r*K:«fcoTiffl2iL 

fc»a<kiasut±^ias (7 o o — i i o or) t*<vt 

[0 16 1] i22 (a) tt. ffti£<^afl:Xf§£-C£ 
I?TL/:^T-C0giy'j3>i$ 2 5 fgfzffi* L£: 
TEMflt'SO. SSa&rt (J|0i«#i:S0i88»tt3 

CO 16 2] C<7)J:5>a:^IB4:UTttitLT-> , J3> 
^(fiTA**** gfi?5:i:COi^t)^Q B i22 (a) « 

din BKzwa^Kffi^^-rsaui^BiiJBfen 

CO 1 6 3] — ?j. 02 2 (b) t:^ti:9(:, 

mffi±mzz>^TWz.Z>Z£T~£>Q. xm^ifu\z^- 
Co i 6 4] fli-s, **w©***Sl««)«»/^*;ut 

[0 16 5] Z<D£o\zm22 (a) £ (b) 

M****. 02 2 (b) C*LftlSfi->'J3>ll*<H2 
2 (a) ^*L>tlBa'>Ui3>IRJ:Ot>a^^ie5^^tt« 

[0 16 6] U±<OZ.£fr*>* CGSSffST^tCA/i 

[0 16 7] 022 (a) K^TttffiTttilgatt 

tt--y^r;U) *<<I#tOTH*. §P^, Si-tVi-Sit^o*: 

[0 16 8] L^L&t^* S«7C*0>y:y*'J>yr 
a -fe X £ ff -5 C £ T X H8 « Z ?? BE T 5 N i « £ n S i 
-Ni Spawns. ^(Dfctb. y'J3><7)*o^^ 
«, TOcSi-Si jB^^JBfiELTScSrs. C o LTX 

CO 1 6 9] »0WflKT<?5S!iT-— ;HCctoT« 

a x u n >m<p<n xf&mnm-r £ c £ «a e nt ^ 5 



(12) 



1 1-16 7 3 7 3 



[0170] st, *»K#SttJSftfl:a«ut±<offlflE 

(7 0 0-110 Ot) T^Q^^^fTOC.hTM^-> 

[0 17 1] C^Lt?#bn^yUn>l (0 2 2 
(b) ) tt, »tcteflYk**5Cftofc/fttOtta>"Jn 
>m (§2 2 (a) tH:«LT*etC»a3KWO*Ria 

^Xtf>^«S^W (Electron Spin Resonance : ES 
R) i:J:otxe>^ii:^oTin^ 0 ^t^Tti 

t> 1 x i Ois^l/cms fiiT (ft^WfcteS xioi7I 
/cm3 £tT) T&^o 
CO 1 7 2] K±0<toft«f««lia*5J:CX«ra**-r-5 

> (Continuous Grain Silicon: CGS) <hfl?/u~£t^ 

[0 17 3] (HS60U3) 

[0 17 4] *3llfi«iJTtt, ^IfiW 1 Ti£^tf&S;[Ej& 
[0 17 5] 0 1 1 £#Bgf 5. 0 1 1 fCte, *H5S^J 

ROftHWfclsJKi: IT, CMOS0Ka«3S£ftT^ 
5. St, iH*TFTfCJ;-3T*^£*n-5iffl*'ThU^ 

[0176] 1101 1102 ttTflfittJWK. 

1103 *5<ttf 1104 «y< 1 1 o s «y-r 

MfiHdK, 1 1 0 6-fccfcVl 1 0 7ttNITFT(07- 
X • KK >m^c, 110 8 &£Zt 110 9 tetfSzgjK^F 
tE*««, 1 1 1 0te^**;WBfi£««. 1 1 1 1*5 J; 
VI 1 1 2«PaTFTOV-7 • 1 1 

1 3*3^^1 1 i 4 ttfi«a^«4»ia«, ii lsisf 

ir*^»i5Ea«, 1 1 1 6&J:Zfl 1 1 7tt^**;u;* 
h-y/S, 1 1 1 8 fctJifrlieSaK. 1119, 1120*5 
iffl 1 2 lttV-XKK >MT*5. 6*, 
*;UXr— ym 1 1 6*3d:Vl 1 1 7 «, NS!*sntt 
PfflTFT<75^ir^flgfi!ca«SfPBlT5IHa5 K-hf> 

[0177] 4ciijKM^¥«fi:fiajitt % mm&\2<Djj 

[0 17 8] 4c«lfiM(0¥«ftS1£Jia. U — tf 

[0 17 9] -e<7)te(^«|JSK[C^0^T«, Hffi^J2 

[0 18 0] (^$£#14) 

[0181] #HJS6WCte. 1 "CiS'KfcKlftlHiS 



[0 18 2] Bl2£#it5. 120 1iafi. 12 
0 2 ttTSSiieJftlK. 1 2 0 3^^1 2 0 4 ay< hit 
«. 1 2 0 5«y< httflkfll. 1 2 0 6^^1207 
«*«B«:gi4JB, 1 2 0 8 *3cfcVl 2 0 9*£n+ JB, 1 
2 1 0*5cfcVl 2 1 lttp+ Jl, 1212, 1213*3 
&L<1 2 1 4ttV — X • >fS, 1 2 1 5 'ft'TT 

[0 18 3] *3MSM<Z>¥«tt«ttJItt, ^SS^J2co^ 

[0 18 4] St, *Hlfi«iJcO*»«cffittJBtt. U-+f 

- r - - ; u&a* * ffl ^ t &m skit £ ni» ^ . 

[0 18 5] St, -5-Ote<Z)««(C^0iTtt, HJEOT2 
[0186] (IlifiM 5 ) 

[0 18 7] *HJfiOTTtt. X-f y^IsJBcOftftW&lII 

izz>^T\*nmm i *#Hrrsc<fca*-e*s. &*5, * 

[oi8 8] mi 5*#sn. 01 sfca. *nj60i] 
n^B^ssnT^-s. 3fe6fi« i taft$.fiit y- 

T^£C<fc$M***. St, D/A2»IsI8(cl8LT 
tt. ^SS#J 1 <0«&D/A£»IIIK£^SC<kfcTS 

£fI#»JL. Slfccfctfm2<OD/Aa»lH]KK:<fcr? 

[0189] *nmmv>7>7y : -'<7-?h*)t7xwmskm 

tSSK«, V-X«^«ffl!JKftI5i»A 15 0 1, y-x 
«^«<Mtt»IHKA 1 5 0 2, y-f h«^«<B«EftfsIK 
A 1 5 1 2 , V — X«^«flJKKi(sigSA 15 15, EU^ 
VhU^XtElSSl 5 1 6, iSj^xS^I/t'x^-^ 
»»JIhI8S1 5 1 O^fLT^^ 

[0 19 0] y-X«^«ffl!lK»lHlBA 1 5 0 ltt. -> 
7 K UvX^HISS 1 5 0 2, /\'-y "7 t GOES 1 5 0 2, 7 
y ^IhISS ( 1 ) 1 5 0 4, yy ^tsISS ( 2 ) 1 5 0 5, 
-trU?^ (X< *y^) IeJSS ( 1 ) 1 5 0 8, l/^->7 
^IeISS 1 5 0 7, D/A2»IhI88 1 5 0 8, ir U ^ ^ 

(m-y?) IhISS (2) 1 5 0 9 $«x.T0i-5. y-X 



(13) «B8¥ 1 1 - 1 6 7 3 7 3 



[0191] V-XfS^aMKftlHiKA 1501 (OWlft 
*mmtZ>« is7 b \s-J7.9W& 15 0 1 fCtt, X^- 

>y ^ff ^ficg^^-f $>yM$A7 ^zEeISI 5 0 

[0 192] y7H/yX?|5IBl 5 0 2d^W-f = 
>?mn\$, Ay 37 7 HISS 1 5 0 3 HJ^TA-y 7t£ 
->7h U> ; X^(Hlg§ 1 5 0 2 £><~>ID^T b x ) 9 7s 
(sl&l 5 1 8lc8asnT^5V-7»§«*TOl 

>^fl iEO" £S£<Yc cKDA-y 7 t[eI8 1 

[0 19 3] 7 1 5 0 3CioT/ty7 7S 

nfc^-f5>^fl|^tt % ^y^EgS (1) 1 5 0 4fC« 
^y^lHlB ( 1 ) 1 5 0 411 2 ll7h(3!)f 
— ^y^ESS^: 9 6 0 ffl<& A, 

8(1) 1 5 0 4*4, ltE^-f$>y«^A*Stl5 

[0 19 4] ^y^HIK ( 1 ) 1 5 0 4<D±T<D?y3 L 

STOPSHte. 17<>JHW (horizontal scanning pe 
riod) £P¥«*i*. ^y^SSS (1) 150 

4 <7>*T-#;£flJ<D ^ *y ^InlgSfCtt LX t' 7^ 

[0 1 9 5] (1) 1 5 0 4 SC^fTS^^ 

(1) 1 5 o ^\zm^]^^nrc^^9 )i\d^^r^-9 

*4, >7 KUS^^iaHl 5 0 2<Dftft^<5>yic£ 
toii-T, ^-y^(H]g§ (2) 1 5 0 5C8«SnwS7 

(2) 1 5 0 SlC-^ICj&ft$n, #£&£n£. 

[0 19 6] ^i/^^e^^-^-^^^^^tE]^ (2) 

i 5 o siz^isfeTLfz^v^mm ( i) i 5 0 4i: 
a. ->7 h i 5 o 2^eco^-r 5 >yfi^- 

COJ: -Sfc^-y^lHlSS (1) &£0<^y^[HJ8 (2) (7) 

[0 19 7] £<0 2JB@<7) i 7<>fflBfl + fCtt, 2 Nig 
03 1 ^O^r H 1(75^tetCS-^-t±r^-y^EEl^ (2) (Cil 
thZtlfz^is? iltT^r "r — ^rf. iz U 9 9\°\%& (1) 



1 5 0 6fCctoTMI^:ii^$n^ 0 ^mm^izi/?*? 

[0 1 9 8] -irU^dJB ( l ) 1 5 0 6Tf»3?£*l 

7-y^(HlK^S 2 t'-y ^fy^^t'ftf- 
l"<>)\,^7$ 1 5 0 7 l:K$tlg 9 1 5 

o 7 fc^oT7 r ^^;ub*5 r ^T r --^co^jEU'^c;i/^±^f 

bn, D/AS&E81 5 0 8 fC«*££n<5 0 D/Ag 
J6(eI!S 1 5 0 8it 2t'7h^fy^iH:TtT-^$: 

(2) i 5 o 9fc«torHS5$ti§y-xs^»fc«i^: 
*4, V— *»*»K:lg»£ftT^'5iIi3S^ h U ^X[eI8 

[oi9 9] y>r hfl^afflijffiBiHigSA 1 5 1 2 

T*4, >7hl/yX^l 5 1 3^b^^< = >yf§^ 

Ay 7t\BS§ 1 5 1 4 fcswssn, ^rsy-i' mi 
>ft<DmmTFT<Dy^ bmm^mm^nx^D. 1 ^ 

< >»^T<01i*T FT£HfiMcONKL&<Tte7£«5 
ft^OT. Ay 7 708 1 5 1 4 C^gl^xf^ 

[0 2 0 0] dO^tC, y<Hg*««2/7H^>7 

# (bw*je) tmmTFT\zmt^n, 

[0 2 0 1 ] 1 5 1 Itty-Xfi-^aflSKftlHlBB-e* 
0, «fi!ctty-X«^«flOKftIaI8SA 1 5 0 1 <k H CT' 
&Z> 0 y-X»^«fliJffiBlHlKB 1 5 1 1 H 

[0 2 0 2] 15 1 5f4y< Ht^afflWK»lHlBB-C* 
9, y< h*^iSfliJB»lHlBA 1 5 1 2 £f5j 

zmm^ b u ^xiEi£§ 1516 omasjcfifrt. M^a5^r 

[0 2 0 3] 1 5 1 Ott^^JUf^r'-^^WlHlSS 
"CfeS. xy^^t'T'Ji-r— ^^SilsIB 1 5 1 0*4, ^ 
aB^^A^StlS^^^^t'x^x— ^OfflftSS IX 
mlzm£Trfz!b<D\s]&X$>Z>. "ri/'? JUtl^^^—? £ 

[0 2 0 4] ^^^^^JUh'x^^-^^fiJJHlgS^ili^ 

-ToC>t4, ^th^AfC c fc^#iq : tti^T^'54#®^9 - 
3 5 6 2 3 8 ^fClHTRStlTO^, itiMKfcjL 



(14) 



11 - 1 6 7 3 7 3 



(0 2 0 5] m%-? MJ^XlelgSl 16H S1920 

x«i o 8 QoyMmTFT&^bvzxmzgimztirz 
if^ot i (i7i/-A) ^jBdssns. 

!:6 07 1^ — A(7)[lj^(7D#^^x.^oriT^^o 
(0 2 0 7] CCT\ *^SS0iJ(^-tlU^^fElS& (1) 1 
5 0 6i5J:^ir U^^lnigS (2) 1 5 0 9<^M^b^ 

(1) :fc<£tf-trU^*[eJg§ (2) £ 
ot, V — Xfi^UfflJSBKlsIK (A) fete, 2 4 0fgco 
-feU^HIK (1) isJtO^ 4 0flOirU^^[oIg§ 

(2) a^c^n-c^o, y-xs-^awjffiftiiigs 

(B) Ktt. 2 4 0f@COirU^^[Hj^ (1) &£?>*2 4 
Qm<D1*\s9 9m6 (2) ^^^nt^s. 
(0 2 0 8] B16 £#«rT £. B 1 6 R?B©f 

n±. y— xf§*»ffl9K»isis5 <a) ^st^o-tu^ 
(i) w^^nt^s, j|iR<z>y-x{s-sf« 

(0209] *mmM<n-ti'/7?\£i$& (i) o— 

H 1 6 fC^^n^ct^fC, 8 IB© 3 A*N AN DISSS 
<fc. 21H<B4A*NAND|5lg| < i:. 2f@<7M>A— ^£ 
flT^I. 0 #HM#JO-trU^[Hig§ (i) 1 5 0 6(1 
tt, ^y^EIB (2) 1 5 0 5A>S<0fl#j&*A**n, 
^•y^[nJ&§ (2) 1 5 0 5^b(7)i§^L0, 0, L 

0.1, LI, 0, LI, 1 L 1 9 1 9, 

0, L 1 9 1 9. Smo. 0, L0, 

K LI, 0, LI, i, L2, 0, L2, K L 3. 
0, L3, 1 t>m 1 6 iZTjkZtlZ-t \s9$W& (1) \Z 
»»!£ftT^S. La, b<fco>-5E«tt. £^<=>a#§ 

fc'y h S ^ftiSSn^ ^ 4: Sf «T 5. -fc 

u^sss (i) ctt. w^ass i*5ctcxss 
^< ^ >^ft WAA^ns. -tuzzm 1 ® (i) 

/A^jg[ElS§ 1 5 0 8 (CA^SJTS. 

(0210] la 1 i £#8g-r-5. m 1 7 tcti, 

irU^lsIK (2) ^^tltl^, ^1 7 fCte, K9! 
a>ff:£±. &*>£<7)-trU^[HiS§ (2) ^ssnt^ 
-So *SB<^y-A(i^aiBfJKi6lHlSC«. C^-trU-^* 

(0211] *HSS9SJ^-fe u <? ^lnJg§ ( 2 ) 017 
C^$ni)J;oi:. SfHcop^r^Jl/^TFTi 3 (HO 

(2) Kite. D/ASaisIH I 5 0 8 ',:J;ot7tDy 



(0212] il 8lCtt. -EU^^HJS§ (i) 15 06 
&£.Zj<iL\s?$r®%§ (2) 1 5 0 9CA*jn5 2t'7 

H (horizontal scanning period) OBBiciEffZ. ^u/^ 

(2) ^zm!&£nz>m^T*$>z>« b i t- o^jzt* 

b i t- lte, ^-y^lUgS (2) ^ Sft^ $ tl3 

;nu^fi^f<oo t'7hi. it*7 h scdt"— ^e-eti-e' 
tiTK-To ::tii b i 6 fc^efts-fe 
(i) c^^nro^ ^ y ^sgg (2) fr^comn 

iLO, 1&£^L0, OCtttnftl. Al&efctfA 

tfLl, OfCtt-en-eft, B 1 fccfctfB 0 £^-5 7^^ 
Jl/fl§^ft»$n, S^-»L 2, l*3j;tfL2 > 0 fete 

^-n-en, c 1 ^ctocc o t.^o7 : i?*)\sm^i>mss2 

ft. mm&L 3, l*5j;tfL3, OfCte-E-ft^'ft, Dl 
(0 2 13] irl^^lHiK (l) tc^T\ S S 1 *5<fc 

6<s s 2 tcgy&^ft^-r 5 >ymmzm-3^r* b i 
t- .i^j:6<b i t- o izthtjznzmmjmiRZti 

Z>* ^£9, m$]<D (1/4) 7<>MBi:li b i t 

^^oo (1/4) 7<<>Mm\zte. b i t- l 
teteB 1 ^HiASn, dobi t- OfCteB 0 3&*iti*S 
tlS. #W (1/4) 7-f>JHWJctt, bit- lfcte 
C ia*fcB*£*u dob i t- 0*CttC0^£B**n 
5. tit. SlgO (1/4) 7<>»!H(Ctt, b i t 

- i (cttD i d*uyjsn, Aobi t- otcttDo^a 

?j£ft£. CO^^tC. (1/4) 7<>WH^07 7 

(2) ^b(?)f- ^^U^;Uv7^lHlBfc«IS* 

(0 2 14] D/A^ffi[5Jg§l 5 0 8JCffl0i5C 

<t^-C€rSD/A^»lHlB<7)— WiLT, &&mA<Dft 
WtitimT~$>Z>. ^I¥9 - 3 4 4 3 5 1 ^i5i^#@¥ 
9 - 3 6 5 0 5 4^(CfB®£nT^£D/A^&[HJS&£ 

^>D/A^^[ElS§te, ±mLttJ:oiz. TisffrliT* 
x-^€r±fih'y h^Tfitfy htC^ffJL, 2 0(7)D/ 
A 2 ifi ©gS * ffl ^ S C i (C J: o T 7 ± o y ft ^ £ 

±ffi2 fcfy hiTfi[2 hfy ht»Z»*J 
LTD/ASJS^froTfeAO^ 

(0 2 15] D/A2«|(ElgS^e«SS$nST±nyB!fc 

•«^«. izu^^iHigs (2) Cct-3-ca«$n. y- 
xfi^^fc^^n^), coif-^t), (i/4) ^< > 
fflRn-ro** jeST© y - x (cy^n ^mtm^m 

&i±nz>fr. f> hWM7JHi§ (DE) t'JcoT 



(15) «B3¥ 1 1 - 1 6 7 3 7 3 



(0 2 16] #*J60]-Cte. 2 f-y h^v^U 

(0 2 17] £^c, *^J6WCtt. V-*fl^g!4*fC 

D/A^«(Hl»OiR$JE3|S<04»<0 1 tLfcd^. * 
D/A^g|[Elg§^g:^CnJW^^§[fC-r-5^i, 

V-Xff 1 -30)D/A«|ftlHfa*»jr}ST5 

(0 2 18] £oT, *f8^¥***^g«3&^ m* 
<OV-XfI*K <mtte«*> (f^ix. 
Si, BX& («x«) mx £*§^) . l 

7< >»i LT W(^)x t*7 hfy^Milf (x 
ttS.«ft) ft*. C<7)i§£r, 2(cfs^O*»«:« 

nfl<OD/AX»lHlB (nteg3*S:) £?rr 
5D/AX»lHlBfiB«*Ttr^fr5i:. ^D/AtS 

H»CJEi;fcD/A2aiHl8*fflt^T^ntf J:^. 
(0 2 19] *IIJ60flt::J;3<fc. ^KiIeI^^^-C^^:^ 
^:S®^fii6SD/A^^[El£S£OS:^Se*<0 4^(7> 1 fc 

(0 2 2 0] (^S6#I 6 ) 

[0 2 2 1 ] £Ac. Jtta^SS^J 2 ~ 5 SiaSJ<7)?£ii 
[0 2 2 2] £Ac, ±E*«W2-5m 

[0 2 2 3] (USS^J 7 ) 

[0 2 2 4] ±E^J6« 1 - 6 <7>¥«#«*S$I1* te, 
[0 2 2 5] C<7)efc?&¥»*£K(Ctt, Mttil * 



9. m^mmm^ (^a-t ji/n>e^-^, 

[0 2 2 6] HI 3 (A) tejgafmiS-e&g. **1 3 

0 1 , ^rtfj^SB 1 3 0 2, §/^A;ftgB 1 3 0 3, *m 
ftS^gfl 3 0 4. S5fE;W yj-l 3 0 5, 7>^X 

1 3 0 6TMSns. 

[0227] H13 (B) tttrt*^7T?*0, 
14 0 1, ^^a^F^g 1 4 0 2, S^A^SB 1 4 0 
3, »fp;*-f -j/^l 4 0 4. A7f'J- 1 4 0 5 t 
SE1 4 0 6T*M^n^, 

[0 2 2 8] HI 3 (C) H^E/WJU^ >ea-^T* 
0 , 1501, ^^7SE1 5 0 2, S^SS 1 5 0 
3 , »fpX-f 7^1 5 0 4, 1 5 0 5-C 

^j&^ft^o 

[0 2 2 9] HI 3 (D) l^7 W>hr^yi/ 
-f 0 , 16 0 1, #««:SSSK 1 6 0 2. A 

>K« 1 6 0 3-e«/&£fts<, 

[0 2 3 0] 11 3 (E) [i'J7i7ayx^^fS 
0 , 17 0 1 tt**, 1 7 0 2 tt5tH. 1 7 0 3 tt^« 
#S**B. 1 7 0 4^{15tb:-AXyj y ^, 170 
S&^tf 1 7 0 6te'J 1 7 0 

[0 2 3 1] HI 3 (F) ti7D>Hiynyx^5't 
* 0 , 18 0 1, 3tS 1 8 0 2, 1 
8 0 3, 1 804, X^'J->1 8 0 5TiH/&;* 

ft*. 

[0 2 3 2] 

[0233] *5&m<D¥m#m7ik£m\** ^rommiBi^ 

^ + Tt>**7iffi«td5»5D/A«ftIslKoa*Se3t5 
[HE<OB!*/«cBl^] 

(h i ] ftM<DTis*)i,mm<D¥m#m^mm<Dmw 

HT^^o 

(H2] *3S^(0«S«lfi«tB(=J:S¥*f(ES^SSK 

^SEBSHi?*©*. 

(H 3 ] *f&w<n»&&mB»izi:&¥mto2t7!kmm 

[H4]'- *fg^<£*^^fc££D/A^&SB<Z) 
CHS] *»^<7)*o*JS»»tC«tSD/AK»8B<0 

(H6 ] **^<Z)»-5l8iS«88(CJ:-5¥««:«^SB 
^fflia&TSTHT*^. 
CH 7 ] **qH<7)»§||jSgfl?j8fc<fcS*W«:«7SS6B 

CHS] *«^<0*5HjSfijgfi8(CJ:S¥«««^H 



(16) 



nSSW- 11 - 1 6 7 3 7 3 



<0fp«x«*s-rH-e»*. 

<0#riSHT&-5o 
[HI 0] *«Wa>«**«*!B»CJ:S*«M*a*« 

[iii] *«wo)*4*K*»*c«t5***a** 

(H 1 2 ] *589B<o*S*Jfi»!l»cJ:«*a(**«» 

[B14] *»§Bco*S^Sfiffi«fCcfcS*»<*:*^ 
[HIS] *38W^**S«|S*tt^J:***ffa»» 
[H l 6] *f&W<n&znffimmz&z>'b\s>;9m& 

[h 1 7] *&w<n$>z>'$kmmn\z&z> j t\s2*®'& 

[H 1 8] *Kty<n&*mMl»1R\ziiZ>-b.l>9 
[Hi 9] *se^<o***«5»IBU:iS*«W**«ai 



[H2 0] CGS<OTEM?«BT'»*. 

[§2 1] Bi5# >J y U □ >©T E M?SHT*-5. 

[§22] CGSiS^tfSiia^Ui/'J^XOtt^aisl 

[B2 3] C G S ^ «t Ifi# U ■> U 3 >(0 T E M? 
KHT-&£„ 
[flF^<BR9J] 

2 0 1 y-X«^«(W^7 h u->*x^ 
2 0 2 ^v^JU^a — 3^ 
2 0 3 ^ y ^tsISS 
2 0 4 7 y ^1388 

205 m^m 

2 0 6 «*8I 

2 0 7 D/A^&\m&m 

2 0 8 D/A^SlHiSS 

2 0 9 X-f-y^tElSS 

2 10 X-T y-^lsIK 

2 i i v-*«*« 

2 12 y< h«-^«fflj^7 h U^X* 
2 13 ir-f HS*» 
2 1 4 iS^T FT 
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